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©a*«^3.-5jv*i> h»r±DsriBe2i^*©i$tt 

bicaau BaaaeigH^^oiitttirieDT. BDEs&ft: 

[»*«2] ts2iH±*a>&©£jfcLfc^s>:*;wi#* 

fca*£Bjg*®a-e-t, BtiiBpi^Ban^a*-*^ 

£KBtE£&#ia©@5£©a*.£iim«fejrr* «fc 5 tcu 
\z. MZa-7M-; hcotH*S£««-r-5^«T? 

«. sds*e.A^3ns«»fi!5m^i' fc, stt©&fcs 

to=a-7W? Hc<fc*SiJi^t3£B. 
[8URJB4] tgE#SSt«*©Affl*#tt&=rr*&«*£ 

#BiTSi!*mE«©-a.-7;V*y H:J:-5i8:JB 

tin n*L&&m ^ffl nfc d t t -r ^i^n i e« 

[«*B6] WEGj8fi±*©«ttClSi;»:S0Ea*«) 

*;Hg^©2«fc. rro2ffl©*m©fflt&fflv»fcjit 
*«fmi:-rs^*«2ga»(Dr: 3 L-7;^y h£J:«tt 

MC<k*i&JI^fcgB©iS:irr#*£. 

ta*^8i #»jB©Affl*i(#e^-rsffls©g;«* 
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©futsas^xtt. «ne=A-?^yh&«ffT. 
Mia^s c j: o ^ws nta* * «> t icft^ s ti&a^ 
©a**^r-r*ss#»©^«yi«fi ( ti,T«i«bT. u 

[$8W©3f«fflft3iU3] 

[0 0 0 1] i< 

■c. sstti8&«EJg*fb^fiRr;^©ga»^}fe^g 

[00 02] 

[«*©8«] ifi*p. ri'i'MfCA^Eftll* (fe 
7tDif (fif) -5-UT, «jSE»f?£*-C« 

-9-z&z> roj ru ©«j£SK-5ci * 
CNFWFW-' 

[00 0 3] C©J;5^^^;Hl^©*{tB, Eftff 
<fci£«> fcifT«*lrli3rr-& ! b©T;fc-5. rtx 

*M» S ©A*<S*ttt. iffiglalK 3 0 a ~ 3 0 d lc«t 
50 Olgitlfci, S!5:Sii<a«»&*-r-5T>y3 la. 

~3 1 e-cmman, m&®9&3 

[00 04] £ CT. ®§lE®B£«©<l#$&fl;l::'3tr> 
TSiWr-5«*:«T©ji»5-ea&5. B10 (A) ~ <E) 

B«aE»B±*c:aa-r-6«^*fl:©*ffis^T%>© 

T*S. cniiNRZ (Non Return to Zero) W#*E 

[0005] (a) ©«fc5(c3ase5*:m«i-eE®b 
40 Tt>. nmzm»t*nz>mtkri*->i-tmw (b> ©* 

^ir*^bLfct>©ii».B. S*l^lr«B^jS»ibTW 

(C) -CftO. K«J©»{b«i/j:<tf-i/^7ht>»*b 

[0 0 0 6] b*>U NEfl (D) ©J;atC*fl:Ufc«# 
1^® (E) ©J;3fc. K-mKAt 
*t±t;fcl8#89f5£fc^TL£5. -©^^lr*fl;UT 
V^t. E®&je©KK (NRZ«F^T*S©T. fflMfc 
RIEjS* rij saht) ifiZ£-emtto>frftfre,ta< 



—30— 



3 

tl <ht4 TgfiLTHSi^lCfl^nfcD, &2>\,> 
[0 0 0 7] ft#E®«£&Tte, 

So ; 
[0 0 0 8] 01 1 (A) ~ (D) tt, 3fc¥E»?9±# 

Train =2T «/Mf y Wf X&9 D ^ ^JIWCD 2 
fa) ©«'&&jKbTlr>*. RH (A) jWHttETC*^ 

[0 0 0 9] SB#XTte£ mm&\zm \Z2T 

«ll:£H6T (©5 s — 50 &£\Z 2 T (CD?*-*) *t 

SrT**, (B) ©J;5I:^^IT^6T 

(©x-^) ©Ha^**ia*i3&'D, 1 2 rati- »ct 

*u t3 ttt4 KimTbifcS. aSfcnvJK^lcj;* 
*CK ms (D) linvJRS^T 5 ^ x^omc^m 

So '* 

[oo io] z<o&5\zyt¥&sm±m\z±zu&m 

m ^ftcDisHiCcfcoTS^^scM m$\z7hvit 
r>7<Dmmte&) &&jfttsnz<Dx-mm\zi£2it> 

[0 0 11] L#U a»E»W£*fc»£bfcli}BH 
1 0 (D) Rtf (E) te^T£5fc«#*fc©tt«T* 

~>Th> «aE»^±*«)»tt^NRZ«p^jr3iR»Ufc 
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IEAIE|I£«<. bfctfoT, t2 £t 

; <t2, t3 T2fe-5£lEb<*iJBrT£*. t5, 
t6 , t7 ttV»"rnt)iE7?*0^Tlr&oTV^V>Cfc 
*»6, t6 TK&LTKZZLimmTZ.. 
[0 0 12] aS!C*1*E*H**lC»^UfcMEB 
VI 1 (B) - (D) £?*T£3ftft*«ft0ttttT*? 

EK^Brt^^t^T^S. o^O, 6T (<Dr- 
[0 0 13] 

#mmz?zxmx\tm$ztoM&m£te^jLte^. £ 
^.nt, *<owl& &mn$Lmzi&vitmmmL 

[00 14] tCST. JftifiTfc*— a. — htCi 

bzt vj&<Dm&xm\j:tiitt£&ftx$> X) . fgti ds 

[0015] CCDct^^ttiacOTT?^ 

[0 0 16] fuT, #^CDAdb^^tt& 

z<D^%ft<Dti&<r>m&}i\zm\\sX. -ecoatgsr^ 
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[0 0 17] O£0, ;t:y^^DW->3>^^ 

ft) o z<D¥mm<Dm&\zi:r)^ ^m»\t»mn*m 

[0*0 18] £0>1£X, 7;P*yh^WLT; 
[0 0 19] 

[^&»*-rsfc*<o^] 

Ti?*)vmn*m&mg&mz\ti\s. mm&m^ 

[0020] ts?>\z, *&m*. tfi&m&kfr&to&it 
nrc&&^m t # & a d , ■ mbc am-** 6 «£{t u 

m&%<Dftmzf&vfrmmm&z»i&¥Wt<Kx, mm 
^&¥W*nrzm&z<bt\zfii}ft&&^m(Dm%.<Dmfr 
&mm&tt*£o\zL,fc~D,-?fr*y h\z£z>wim 

[0 0 2 1] *&mt* *M0)AttAWt«* 

yhicsirr. mmRzsz-tLizttmrz^mvnm^m 
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^^^kmz^vrzmm^<om^^^it, 

[0 0 2 2]. 

TJ:p^«;e<J^M^3S^g-T?*0, 04 (C)Jt^ 

t-cfc 5 \z. m&m# mzx oias - e 

n, «»)■ ft«D^^<DH*®^ <ikj0*flsu& 

LT> *©«»36rttttH4 (A) - (C) (C^"T#ttJl 
[0 0 2 3] K=a-^*yhNfcJ:**»»ft»B 

[0 0 2 4] fS3Hfc^TJ:3K. ^a-7M^ bfclj: 

Wfctt«T***©A*»* ((it) 

J» [0 0 2 5] -.-a— hNft, to*MJ*v97u 
rttf— iss> (back propagat ion) SfiTi^U XA £ 

(MAHAftji. nana] , aj*n© 
n«.©ifr& (#) -e**. =L-y bu\m»m<Dxm 

40 [0 0 2 6] Za-7MyhNIJ, mM<D) AtlfB 

[0 0 2 7] ta-7M^hNta-2/hU0i 
*) ^fr, -a-7J^7 hN^^L-^ hUl^^TP 

50 &o\Z. £&<DZL-y b (U) ICJ:0^^A^/S, *IH3 
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[0037] h^cDXJjmtVT}*, ms-v&z 

fitaRJI ( R11,R21,R31,R41,R51,R12,R22,R32,R42,R5 
2, R13, R23. R33 f R43, R53) ?£^LTl^Wt^nfc^ 
K, *m®<D3-~V MJ<2. D-U(2,3)$:iSt5^^7 
>7la-lb, 2a- 2b, 3a'3b©StA*S 

^icAAsn; linS^^nTV^. ft*s. *^r>:/ 

#10, 1 1. 1 2K£9#»^&&$nT&^Tfc* 

[oo3 8] miim<D3--y hu(3,i)"e^^>^T>^ 

4 a Cfctf4b) f y-f ^*-H*fl 3JCli. JtOIB+W/g 
^e^W^^fiSlRj (R1.R2 f R3) ZftLTAtlZ f 

tlTW^^ 0Tft:bl3. Sm$nf:ry^)Pi 

tLtc^^ns. 20 

[0 0 3 9] Mt££&£^fl:&©CD. 

mt&m mz* -n.-?)\,*y b\z&zwiM^<k&m 

^fte&#) sBwrrs. ft*, c^^u-^wtit 
s«t^^k«e (we) mtms-cmm^m^ 

tft i4 (A) - (c) i:^t^i:<t«oT, 

fl^ffWE<Z>ffi£iRji, Rj ( R11,R21,R31,R41,R51,R 
12.R22,R32 a R42,R52,R13,R23,R33,R43,R53,Rl ,R2 ,R3 

ffift— — h mi \Z^:Vr^^L— h 
N) <D¥Wz&r)%t > nrzmw(2,i, i),' W(3,l,j)teJ; 

tij&v&zz&tirm&te. mmisrcj:v\ziEti<Dm& : 

[0 0 4 0] 04 (A) fcjRTJ:3lC. IMlgSDKJ; 40 

ttsntfy^iM^'j 2o\zffiM<Dy->7v>?mm 
m£t)hm<isT&2>. so 
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[0 0 4 1] zvm* mzzmmt* tf^hPLL (71 
-XPy^iP-^) 0K2 2ict>A*$nr^m^ 

$nfc^Dy^fiSfg(5lK2 3T?> ^>:/U >^S9ir 

[0042] co*?*:. *y>-r*)>*fni&*>m&\z. 

IBS^<h^LV>SS»ftti:«T«ft< ff£SKDKJ: 

\z£-DTm*kznitmm<»mn(n&m &-i$>>f) \z 

£*>1*Tft£n£C:<htft0. ttt>*>~^-?)V*v 
[0 0 4 3] A\z, B4:(B).i:*r<k5l:, 7-*A 

3(C^-rm#:Wft da.— SW** MciS) $LM&{£ 
mWWRt^ffiV&ZMl\Z7f;-r~^-7)l,*y h'NC 

[0 0 4 4] -Tft^^v f&gSf?£&BDlcj;oTB&2 

n^^^u 2 oic^oii^nx^-^x^— 
>2 i tc^^nfc^o^^-^tt, akxHMsfkvw 

E£^T&*^:r:-^;l^v McA^n, :©A^J 

m^»iA*g-4>w^-w^ST^ - «iMasc*n> 

n*T?o^gtcd;oT#enfem^ict)^< *> co-cab 

o izT&fmzftT^z&tonTitffr^-f&btt 
-*z>m%T-?) titK^n, m^®-+M^-*A^7ii 

<0JHT?GS -KMlStu a5ET^H6 (A) - 

(o ^r^^^^tft^n^, 

[0 0 4 5] ^g^Fi, HKS^tt*® £H 

[0 0 4 6] ^SSiir-S (^®$tl-5) fiSMXOtt 
O^ft, >co»14ft^a&D, 

m^ns^ffi^mft^pi^se (HB^«, 
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^hN©l^ &EM£fcgHWE«z>ffi£iRji, Rj 

( Rll, R21, R31, R41, R51, R12, R22. R32, R42, R52, R13, R2 
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[0047] 04 (o \zm-?jio\z. 
\z&fe?<nrzmmmRtf&tem*^y>y'<o*im\z&^ 

[0 0 4 8] C2 A -?Jl*9 h<O^S^) ^fc, IK 

&hfrmM^{tmm<D&$Yjjmz&ttz>~^~- ; 7)i'*y 
;wHa«-e*s roj ru a^oi|innfttt«A^ 

[0 0 4.9] ^WP#. 06 (B) IlXS (C) fc3ft*\M 

rav2) -r^ff^n^o ^b^i^tr, fltfis^ 
•y^JM^eu 2 0ic<ts^>:/y>^lfflcBmatt, e 

T, ^OlftO&^-^fcfctfcbfc^-^A^-^a 
>2 l\z&Z¥m9&Wm\t. H48iDI:J:oTB4 

[0 0 5 0] *SWr, 0 6 (B) Rtf (C) fcjR 

Ste (©^mJBEM) roj *XPrV91\rf—9 1 
*rs# rij H^itbT, fffifil, 

T0.5J £JBV>TV>*. ttSBb&cfc^fc:, 
S^Jlo^U 2 oir«fc*U->^U>y«JBtt* *»0)B 

<0 1J^J«TJ;DS<* <^¥^co^raraiSg 03J8 

[0 0 5 1] «es»^ ro. 5 j nmxte. mummm 
mi&<D2mx&z> roj ru t\zu<. z<D*mm 

T0.5 j 3 fc. teS^^T^Sl^ 

• *Kifc£^T^g-r sot. -a-^yhft 
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[0 0 5 2] fca-7M^ h^OAAS#) ±>£b 

BlIfSDL (T^H7^f>9, 10,1 
1, 12) fcJ:oT»f««>jBB»IH*i»*6nT» JSH 
n£ttOT«ttftaAAttni (fit) *t=:i.-?**? h 

r< . «f#ra^©ia$®a . »BbT*Bb*T< 

[0 0 5 33 ta-7J^7 h<Dft«p.-^ h^CDA 
fc«BC[>Kff*t*^»b&«g*, -a-7M^F0 

m$t=L-y h mum) 

*BtbT«>tttB^a»T*r3fe. ^tttt, Sft^L-^/ 

. h («*■)■ ^amoAJMNWe..- miNKflttatf 

So 

[0 0 5 4] «abfeH3 0«T?tt, *WJi^6ffl*JB 

m&\z#&~rz>&& (cniifflttRj jc<fcs) i« 

fteH^T>^4 bTft^SrS^^li-T^So ft*, 0 
ST^l^^li (3^0) ffl*«4»fc»-rft«*K: 

[0 0 5 5] ta-7My b*«JBK-rS#iB^05« 

tA«) t&isbfcssstxssTP^b^^-pir: #mm 

^ft&^r-rS3^<OAm^^El , E2 , E3 *»6 

[0 0 5 6] («#:»^««) S9l2bfcH4 (A) - 
(C) fc«rK«-3Srtt»Cfe4:-rv»r, H3C*t^a- 
^JP^y h^^Sift^^fk^BWE^^b^o 07 

(A) tt*tt9«fl:%BlrJ:Stt»«ft;o«*«^-rtt 
»^»» fe3 (8) (a) »w-fA ->f>^-n^- r^- 

if— (Time Interval Analyzer) ££<54HIstttfg0> 

i>#f«s*^^-r0T*So 

[0 0 5 7] (T) 
A? g2SU£#:<hbT«u **BR<0CD (Compact Disk) 0)2.8 
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{&<DE@&& (h^!y^fcf^^tt0.95MT1.68f&<Z)^ 
m, gl#fttel.67f&cr>S&S) 1 SjtKk£2.5m/s( CD© 

U—*f—m& A = 670nnu • U >XN A = 0. 6 

[0058] (-f ) &im 

0 7 (B) «0 9tC^b^fi£^CO^^«eir<±:-5^ 
»«ft©«F*&*-rift«9K* 0 8 (b) 

^fb^s^i^^^fi^co^tffjiem^^-rs, ®7 

[0 0 5 9] WO ttmUZk 

[0 0 6 0] 07 (A) - (C) *^«^^±"5»C» 
3««WMb«l«WEfc«fcntf, H*«#o«WIBT»# 

fc* 08 (A) - (C) fcZmb&U&VlZ, 94&- 
4>9—/W' 7±<74*f— (Time Interval Analyze 
r) iCvfcS^biK^O^We* (*-f A^-X Ins, 
t>^».10 s ) fc*^Tt>, «»W8tWEte 

tsnx&K). i?y9mmmm$vh'b2<. «*ta»* 
[oo6i] z<D&z>\z> *&mm:mmz&ti\& & 

[0 0 6 2] 

&{£vi±y t v9)vm^*&&zi*z>¥mtz* #mw<D\ 

mitt* *^ £©@^com*tt-a-7;P**y hfcj; 
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[0 0 6 3] *fc» *»J^^t$ISttAA*^fiF>^HM 
[0 0 6 4] *SBraiC^^-o.— y)V*y MzJzSflEJB 

. mimm<owtm^m\t. temm$i&fr *> hit? a 
io jrjiHra*»Ktt&¥K£. #mm<Dxmjj®&zm 

AWAWtt&^t-siiftoai^^aitufcw^cDfi* 

[0 0 6 5] 3&ir, KHE— a— H&BWfcf 

[0066] MB^moAUAmitrrdx 

JMWtMBrctt, S*TfSa^»^T?*«^©AW^» 

[0 0 6 7] 8 6Cv UE#«i»oAai*»ttt*-r* 
[0 0 6 8] ^a-7WyM:«t«»»?ft8 

^*^^^m^C0 2MtC©2fl|CD+ra©flti^ffl^ 
50 *^hAlcaaE1I^XA-X^D9HBA<¥V4*A: 
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[0 0 6 9] ZZiZ, -^-?)\>*y h\Z£Z>&W$?{t 

mmm&<D^\z&vT. nm&mm±zk&*>mmzm 
&itnity : z;*)vmn(D&mzmm-rz>*<i $ 

mmomnvtiLtt (?^^>to \z^t>^xu^n^z: 

[0 0 7 0] *5ZmztZZ>-^-^)V*v Mi, 

ti\zum-r^m^(Dmn^m^x\t, pj&<ds*£ 
[0ffi<z>ffi#fci*iK] 

[02] ■ lKvlrfer: a— h"7— ^<D3.— 7 
[03] r:aL-9JP*7McJ:a«»«ft*«©*<*:M 

[04] =a-7^*v hl:^«ik»«ftil|C!)Kft« 

[0 5] y^*-H#K**#«wwi:Aai*wt**-r 
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[06] -a.-^;V*yhfccfc*«»*ft»«C!>RfH» 

[0 7] (a) \*&mzmtemm\z&*m&mfc<om& 
**-rtt)B9X*' (b> ■ ttH9ir*ufc«*<D»»«fls 

[0 8] (a) a*»»«Mk««ic«fc**fl:»w©4«f 

«mS:^*r@. '(B) ttB9£^tsfe^0&»4»kS 
B£J:««ft:tt*0#raX*»rBL' (C) «i»0« 

[09] ffi^tt»«A^B»r«AHTft«. 

[0 1.0] «AeftH£»lc9S^-rdA««fl:ol«R« 

[0 1 1 ] Jt¥m»n±mz&±irzmn£i£<nftm& 

^T. ft 

mo \9tto<Dtf&im (ea»». 
dl sf^n- 

N — ^»^? h 

U azyh . 

W bI^OS* 

WE S^ftSH 

T T-^OlWfflM . ' 

1 a • 1 b, 2 a 2 b f 3 a • 3 b, 4 a • 4 b ix 

10, 11, 12, 1 3 y>f-#r-H» 
59 14, 15, 16, 17 5VW^f> 

2 0 ry^^M^U 

2 1 7-^Xf-ya> 
2 2 tTyhPLL®» 

R11,R21,R31,R41,R51 *MJB©» 1 a.— -y h-x©fitft 

R12,R22,R32,R42,R52 ^fffl©^ 2 :x~ y ^(Dffitft 

R13,R23,R33,R43,R53 W©l3a.-^ h^OBtt 

40 Rl ,R2 ,R3 i«l (©OZyH -vCOffigt (@5£<Z>® 
*) 
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Tit. in 




[ffiffiB] ¥i£4^3J5 1 80 
[WHIiEl] 

miEKfmm&] 0028 

[*tIEl*J^] 

[0 0 2 8] a.-^ hU(»ra- D>^X^WIC^E 
-7hO^ (#) T&So 01l:^Lit-a 

aiy=f (x) ^mij-r^mmmsnF (x) 

com^w^t^ trie nfc*g*j*t a* $ nt* 

[^«*SIE2] 

tttIE*t&^@«] 0 0 3 7 

[0 0 3 7] h^MOA^fittLTtt, 88JBT** 

SttR J i (Rll, R 2 1, R31, R41, R5 
l f R12, R22, R32, R 4 2, R52, Rl 



3, R2 3, R3 3, R43, R5 3) ^LTl»ft 

vtsntz&\z\ #mm<D3--v (2, n ~u 

(2, 3) £«^T£^7>:/1 a • 1 b f 2 a • 2 
b, 3 a • 3 b<DHfeA*^l::A2j2n, inJ^j£3 

nfcAMU- ^t-H^10, 11, 12tc£D# 

■-f*-HS*«* ^iaHs^ufci^^s^Aai^ 
fcss, h^at^n-frxfli^A^-rs 

[^*&*SIE3]. 

miE»ft«i«] wiss. 

[«IE2#*B@*] 0 0 5 1 

[«iE*j*] 

[»IEI*J«] 

[0 0 5 1] mmm^ ro. sj ^srcis, tut>mn& 
mmffl<D2m*v&* roj ru Ttt&<. cwmm 
ro. 5j ii^^ja^-rj:^^, «&&<B3i$-ea&-5S 

»mmn£-rz>*mm* ro. sj <»m\zm%t> 
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Abstract 



A waveform equalizer for reducing distortion of a digital signal produced from a digital data recording 
and playback system or transmission system is formed of a neural network having fixed weighting 
coefficients. Respective values for the coefficients are established by generating a corresponding 
simulated neuron network, by software implementation using a ComputerLand by executing a neuron 
network learning operation using input values obtained from a distorted digital signal and t each ing .V 



values obtained from an original digital signal which resulted in the distorted digital signal. 
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